Circadian variations in the DNA synthesis of the rat corneal epithelium. A study using double labelling with tritiated thymidine.
A prominent circadian rhythm was found in the labelling indices (LI) of the peripheral rat corneal epithelium and of the adjacent conjunctival epithelium, while almost no diurnal variation was found in the central area. Application of a double labelling technique indicated that there are rhythmic pulses of high and low influx of cells into the S phase and similar pulses of efflux of cells from the S phase. Results of the study indicate that there are different cohorts of cycling cells all over the rat corneal epithelium. Cells belonging to a rapidly proliferating cohort are observed in the peripheral cornea. There is a gradual reduction in the fraction of labelled DNA-synthesizing cells towards the centre. The considerably lower fraction of cells taking up tritiated thymidine (3H)TdR in the central cornea may be due to a higher fraction of basal cells having reached higher levels of differentiation. This may result in a shift from the salvage to the de novo pathway. The slowly proliferating cohort seems to have a prolonged S phase duration and displays practically no diurnal variation in the LI. The DNA-synthesizing cells belonging to this latter cohort probably use the salvage pathway for DNA synthesis resulting in uptake of (3H)TdR all over the cornea. The LI is thus not a reliable indicator of cell proliferation in the corneal epithelium, due both to the heterogeneity of the cell proliferation, and in particular due to the lack of labelling of the centrally located DNA-synthesizing cells. To what extent these properties may also be present in other proliferating tissues with different levels of differentiations, may be questioned.